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GRADE 6: Physical processes 1 

Different kinds of forces 

About this unit 
This unit is the first of three units on physical 
processes for Grade 6. It builds on work done on 
forces, static electricity and magnetism in Grade 
5 and is linked to work in Unit 6E.1. 

The unit is designed to guide your planning and 
teaching of lessons on physical processes. It 
provides a link between the standards for 
science and your lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet the needs of your class. 
For extension or consolidation activities, look at 
the scheme of work for Grade 7 and Grade 5. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and 'real 
life' applications. 

Previous learning 
To meet the expectations of this unit, students should already know what 
forces are and the effects they have on objects. They should have 
experienced how electrostatic and magnetic forces both attract and repel at 
a distance. 
 

Expectations 
By the end of the unit, students know that there are two kinds of forces: 
contact forces and those that act at a distance. They recognise that all 
bodies exert gravitational attraction and that the Earth’s force of gravity on a 
mass of 1 kg is approximately 10 N towards the centre of the Earth. They 
distinguish between mass and weight. They know when to use bar charts 
and line graphs to express discontinuous and continuous data and interpret 
such graphs, including calculating and interpreting the gradient of a straight 
line. 

Students who progress further measure the magnitude of several 
different kinds of non-contact forces.  They form an intuitive concept of 
density and recognise that floating and sinking depends on density and that 
the upthrust on a floating body is equal to its weight. 
 

Resources 
The main resources needed for this unit are: 
• paper clips, cotton, string, scissors, re-usable adhesive 
• forcemeters of various sizes 
• simple magnetic and electrostatic equipment 
• balance and/or a set of masses 100 g to 1 kg 
• bathroom scales calibrated in kilograms 
• buckets, variety of floating and sinking objects, balloons 
• fresh eggs, salt 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• force, newton, forcemeter 
• magnetic force, electrostatic force, gravitational force 
• tension 
• mass, weight, weightlessness, 
• upthrust, float, sink 
• gradient, proportionality 

UNIT 6P.1 
8 hours 
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Standards for the unit 

8 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 6 standards 
 EXTENSION STANDARDS 

5.13.5 Know that magnets attract objects 
that contain iron, but not those that 
contain other metals such as 
aluminium or copper. 

6.14.1 Distinguish between forces that act at a distance (such as gravity, 
magnetism and electrostatic force) and contact forces. 

 

 

5.13.1 Know that electrostatic charge is 
generated by friction when an 
insulator is rubbed and that two kinds 
of charge can be created in this way.  

  

 6.14.2 Know that all bodies exert a gravitational attraction which is stronger close 
to the body than further away and that the force of gravity on the surface of 
the Earth on a mass of 1 kg is approximately 10 N. 

 

3 hours 

Contact and non-
contact forces 
 

5 hours 

Gravity and 
weight 

 

 

 6.14.3 Distinguish between mass and weight.  7.17.4 Know that the weight of an object is 
less in water because of the upthrust 
of the water acting on it. 

  6.2.2 Know when to use bar charts and when to use line graphs to represent 
discontinuous and continuous data and be able to interpret such graphs.  
 

 

Unit 6P.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction 
Recall earlier work on forces. Ensure students know that forces are pushes and pulls and are 
measured in newtons. Ask them to estimate the size of a number of forces (e.g. the forces 
involved in picking up a book or opening a door) and check their estimates. 

Make sure students are familiar with the concept of tension in a string as a force. Tie a string to 
a forcemeter and ask one student to pull gently on the string and a second to hold the meter. 
Cut the string to show that the meter reads zero when the tension is removed. 

Perform the following demonstration, which demands explanations and shows the similarities 
between contact forces and distance forces. Tie a piece of cotton about 10 cm long to a paper 
clip. Stick the other end of the cotton to the desk with a piece of re-usable adhesive. Clamp a 
magnet (strong) above the clip about 12 cm from the desk so that the clip appears suspended in 
the air under the magnet, tethered to the desk by the cotton and re-usable adhesive. Ask the 
class to explain the position of the paper clip. 

Ask the class what will happen if the cotton is cut with scissors. Cut the cotton to test their 
prediction; the paper clip is attracted to the magnet. Ask the class what will happen if you now 
cut between the paper clip and the magnet. Do so (using steel scissors); the clip falls to the 
bench. 

Ask for explanations. Guide the discussion towards the differences and similarities between the 
non-contact force due to the magnet and the contact force of the tension in the string. Both act 
on the suspended clip and, when either is stopped, the clip will move. Mention also the non-
contact force of gravity which causes the movement when the magnetic force is removed. 

 
 
 
 

 
 
 

This demonstration requires practice. The 
optimum length of cotton will depend on the 
strength of the magnet. 

 
 
 
It is essential that the scissors are made of steel 
and are large, so that they block the magnetic 
field. 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

3 hours 

Contact and non-contact 
forces 
Distinguish between forces 
that act at a distance (such 
as gravity, magnetism and 
electrostatic force) and 
contact forces. 

 

Recall work on magnetism 
Recall work from Grade 5 on magnetism. Allow groups to repeat some of the activities, 
particularly those involving suspended magnets, to ensure they are familiar with both attraction 
and repulsion. Recall the concept of the magnetic field as the mechanism through which the 
force acts. In addition, show that a magnetic field is blocked by a sheet of steel to confirm the 
explanation of the observation in the introduction. 

  

 
Recall work on electrostatics 
Recall work from Grade 5 on electrostatics. Repeat some of the simple activities that show both 
repulsion and attraction from a distance 

  

Unit 6P.1 
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Objectives Possible teaching activities Notes School resources 

Recall work on contact forces 
Ask students to make a list of the different kinds of contact forces they have come across. They will 
readily identify pushes and pulls of different kinds and will recall friction. Remind them of the force 
that can be exerted by something under tension, such as a coiled spring or a stretched rubber band.

Check students’ understanding of contact forces by asking groups to repeat some of the 
activities in Units 5P.2 and 5P.3 or carry out new ones, such as making a model arm out of 
cardboard or pieces of wood or plastic with two rubber bands to serve as muscles. This should 
show how the two muscles exert forces that oppose each other. Ask students to feel their 
muscles tightening and stretching as they move their forearm. 

 
 
 
 
 

Enquiry skill 6.3.1 

 

Summary: classify different forces 
Provide the class with a list of examples of forces in everyday life and ask them (for homework) 
to classify them as contact or non-contact forces. 

The non-contact force of gravity may be mentioned at this stage and included in the list, or it 
may be left until the next section. 
 

  

Introduction 
Discuss why objects always fall downwards. Discuss why a force must be exerted to throw a 
ball upwards and why eventually it will come back down. Hang an object on a string and cut the 
string; remind the class of the similarity between this and the first demonstration in which the 
paper clip was attracted to a magnet.  

Explain how Newton was the first person to propose that objects attracted each other. Explain 
that this force of attraction depends on the mass of the object and that it is very small unless the 
object is very large, like the Earth. They should understand that when a ball falls to Earth, the 
Earth also moves upwards towards the ball, but the movement is so small we cannot detect it.  

More advanced students may ask how we know that the Earth moves upwards towards a falling 
ball if the movement is too small to detect. This could lead to a discussion of scientific theories 
and how Newton’s theory replaced the old Greek theory because it could explain things that the 
Greek theory could not, such the revolution of the Moon around the Earth. 

 
 
 
 
 

 
 
 
 

Enquiry skill 7.2.1 

 5 hours 

Gravity and weight 
Know that all bodies exert a 
gravitational attraction which 
is stronger close to the body 
than further away and that 
the force of gravity on the 
surface of the Earth on a 
mass of 1 kg is approximately 
10 N. 

Distinguish between mass 
and weight.  

Know when to use bar charts 
and when to use line graphs 
to represent discontinuous 
and continuous data and be 
able to interpret such graphs. 

The force of gravitational attraction depends on the mass of the objects 
This activity investigates the force of gravitational attraction between the Earth and objects of 
different mass. Remind the class of Newton’s idea that the force that attracts the Earth and an 
object depends on the mass of both of them. Explain that in this activity they will measure the 
force between the two bodies and will assume that the mass of the Earth is constant  

Students should work in groups. Provide each group with a balance and a variety of objects 
whose masses are between roughly 100 g and 1 kg and ask them to determine the masses of 
the objects. Alternatively, provide students with a collection of masses. Ask students to find the 
force of gravity acting on the objects in newtons using a forcemeter. Discuss the kind of graph 
required to represent these data. Tell students to plot a line graph showing the relationship 
between the mass and the force of gravity (with the independent variable, mass, on the x-axis). 
Interpret the straight-line graph, introducing the concept of proportionality in a simple manner by 
asking questions such as ‘what happens to the force of gravity when the mass doubles?’ 

 
The use of the investigation planning poster will 
help students realise that the mass of the Earth 
is a variable in this activity but that it is being 
held constant. It will also help to distinguish the 
dependent variable (gravitational attraction 
between the object and the Earth) and the 
independent variable (mass of the object). 
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Objectives Possible teaching activities Notes School resources 

Ask more advanced students to calculate the gradient of the graph, which will represent the 
force of gravity exerted between the Earth and a mass of 1 kg.  

  

Mass, weight and weightlessness 
The previous experiment has shown that the two concepts of mass and weight are different and 
are measured using different units. 

Reinforce this idea by showing videos of scientists working in the International Space Station 
(ISS), where the force of gravity on objects is effectively zero and objects do not fall but float. 
Try to find clips that show the scientists moving and also other smaller objects being made to 
move; students may note that objects with a small mass can be made to move with a smaller 
push than objects with a large mass. 

Develop this intuitive concept of mass further by hanging a range of objects of different masses 
from strings or ropes and asking students to find out how easy it is to make the objects move. 

Conclude that mass and weight are different concepts and define them for the class. 

Show video clips of astronauts walking (in heavy space suits) on the Moon. Note that they take 
long bouncing steps (as though they are on a trampoline) and often fall over. When they fall, 
note that they fall slowly and do not appear to hurt themselves or damage their suits. Challenge 
students to explain these observations. The reason is the low gravitational attraction between 
them and the Moon – it is one-sixth that on Earth.  

Ask students to weigh themselves and then find an object that weighs on Earth as much as they 
would weigh on the Moon (this could be a homework task). 

Ask students to make a table showing their own mass and weight on Earth, in the ISS and on 
the Moon. 

Encourage more advanced students to do further calculations of the weight of objects in 
different gravitational environments. 

 
 
 

ICT opportunity: Download video clips showing 
scientists working under weightless conditions 
and astronauts moving on the Moon. 

 
 
The masses of the hanging objects should 
range from very light (a piece of popcorn 
hanging on cotton) to quite large (a house brick 
hanging from suitable rope). 

It is not desirable to use the word inertia at this 
stage. 

 

Floating eggs 
This challenging demonstration can be done before of after the next section. Ask for an 
explanation at the end of the unit.  

Place an egg (fresh and uncooked) in a jar of water and note that it sinks. 

Place another in a jar of salt water and note that it floats. 

Half fill a jar with water. Pour in, very slowly, some salt water down a tube to the bottom of the 
jar until the jar is nearly full. Place a third egg in the jar very carefully and note where it floats. 

 
Try this beforehand to get the right concentration 
of salt water. 

The third jar must contain two layers of water, 
fresh water on the top of salt water. The salt 
water can be put in first and the fresh water 
added carefully on top (by pouring, for example, 
down the back of a spoon). The egg will float in 
the salty layer. 
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Objectives Possible teaching activities Notes School resources 

Changes in weight 
Ask students whether they can think of conditions on Earth when their weight changes. They 
may think of the feeling of lightness when they descend in a lift or they may realise that they are 
weightless when they are floating in water. 

Both these effects can be investigated. Suggest that (as homework with their parents) they try 
standing on bathroom scales in a lift. The effect of water on weight can be investigated by 
students working in groups in the classroom. 

Provide each group with a bucket of water and an inflated balloon. Challenge them to push it 
under the water. Introduce the idea of upthrust in the water as an upwards force that opposes 
the weight of the object placed in water. 

Provide each group with a set of objects and ask them to classify them according to whether 
they become weightless when they are placed in water; whether they float like the objects in the 
ISS. Ask them to tabulate their observations and draw some simple conclusions about what 
kinds of objects float and what sink. Students will use terms such as ‘heavy’ and ‘light’; more 
advanced students will realise that these are not the correct terms. Introduce the terms dense, 
less dense and more dense. 

Provide more advanced groups with a bucket of water and a variety of objects that can be 
suspended from a forcemeter. Ask them to measure the weight of the object in and out of the 
water and tabulate the results. Ask them to calculate the upthrust on each object and write it in 
the table. Challenge them to draw a conclusion about the relationship between upthrust and 
weight (out of water) of floating objects. 

Tell them to repeat the activity, using the same objects, with seawater or salt water. Ask them to 
note the difference in results. 

Suggest to more advanced students that they draw lines on the objects to see how deeply they 
float in the two water samples. Introduce the concept of density as mass per unit volume to 
them at this stage 

 

 
 
 

 
 
 

 
 
 

The objects must include some that float and 
some that sink. 

 
 
 
 
 
 
 
 
 

Make the salt water as concentrated as possible 
to observe the difference most clearly. 

 

 

Summary: a weight slideshow 
Ask groups of students to make a display or a slideshow showing how weight changes in 
different conditions. This should be a summary of the work done in the unit. Encourage them to 
illustrate the display using pictures from the Internet. Alternatively, ask students to contribute 
materials to a class display. 
 

 

ICT opportunity: Use of the internet. 
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Assessment 

 Possible assessment activities Notes School resources 

Haya drew a picture of herself (right) standing at four different positions on the Earth. Draw an 
arrow at each of the four positions to show the direction of the force of gravity on Haya. 

The drawing at position A shows Haya holding a ball on a string. Draw the ball and string in 
positions B, C and D. 

QCA Key Stage 3, 2003, level 4 (part question) 

 

 

Ibrahim hung a magnet from the bottom of a spring. The spring stretched. What was the force 
that caused the spring to stretch?  

Then Ibrahim held another magnet near the first one as shown. What happened to the spring as 
he did this? There are now two forces acting on the upper magnet. Name them and draw their 
directions in the diagram. For each force, state whether it is a contact or a non-contact force. 

What will happen to the first magnet when Ibrahim removes the second magnet? 

 

 

A camera has a mass of 0.6 kg. What is its weight? It is placed on a spacecraft which takes it to 
the Moon. What is its mass and its weight (a) at the point of zero gravity on the journey and (b) 
on the surface of the Moon? (The gravitational attraction caused by the Moon is one-sixth that 
caused by the Earth.) 

 
 

Imagine that you live on a planet where the force of gravity is only half that on Earth. You visit 
Earth. Make a diary of some of the things that you did when you stepped out of your spacecraft 
and how difficult they were to do.  

  

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

How would you investigate how the force caused by one magnet on another changes when the 
two magnets are moved away from each other. Carry out the investigation and display your 
results graphically. 

Enquiry skills 6.1.3 and 6.2.2 

An investigation planning poster will help to 
design this. 

 

Unit 6P.1 
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